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In This IssueInsights into ALS Mutations
PAGE 963
A point mutation in the protein VAPB is associatedwith Amyotrophic Lateral Sclerosis (ALS) in humans. Tsuda et al. now show
that one of the domains of the VAP protein, the MSP domain, is cleaved and secreted to act as a ligand for Eph receptors. In
flies, the VAP33 mutation corresponding to that found in ALS patients leads to a failure to secrete the VAP MSP domain, as
well as the accumulation of ubiquitinated VAP33 in endoplasmic reticulum inclusions. This work identifies VAP MSP domains
as secreted ligands for Eph receptors and provides insight into mechanisms that may impact the pathogenesis of ALS.
New Trx for Reducing Cardiac Hypertrophy
PAGE 978
Ago et al. identify a mechanism by which antioxidant thioredoxin1 (Trx1) facilitates the reduc-
tion of signaling molecules by cysteine thiol-disulfide exchange to attenuate cardiac hypertro-
phy. Class II histone deacetylases (HDACs) are known negative regulators of cardiac hypertro-
phy, but hypertrophic stimuli can induce disulfide bond formation in HDAC4 to facilitate its
inactivation by nuclear export. Trx1 inhibits this nuclear export by reducing HDAC4 cysteine
residues. The study reveals a regulatory mechanism of cardiac hypertrophy in which the nu-
cleo-cytoplasmic shuttling of class II HDACs is modulated by Trx1-mediated redox regulation.
Senescence by Cytokines
PAGE 1006 and PAGE 1019
Senescence, an important anticancer response, is an irreversible growth arrest triggered by cellular stresses such as telomere
erosion, DNA damage, or oncogene signaling. Two groups now report that secreted cytokines and their receptors, usually in-
volved in thestimulationofproliferation,playanunexpectedrole insenescence. In thefirstpaper,Acostaetal. identify thechemo-
kine receptor CXCR2/IL8RB and found its expression upregulated during senescence and in preneoplastic lesions, whereas
an inactive CXCR2mutant allele was detected in tumors. In the second paper, Kuilman et al. report that interleukin-6 (IL-6) is
required for oncogene-inducedsenescence in acell-autonomousmanner. Together thepapers suggest that cytokineshavean
autocrine role in the inhibition of cell proliferation in addition to their paracrine function in stimulating proliferation.
Molecular Matchmaking Reduces Crosstalk
PAGE 1043
Understanding how cells coordinate the activity of multiple signaling pathways to prevent unwanted crosstalk remains a chal-
lenge. Skerker et al. address this question in the context of two-component signal transduction systems in bacteria. Using com-
putational analysisof aminoacidcoevolution incognatekinase-substratepairs, theauthors identifyputativespecificity residues.
They thendemonstrate that a subset of the coevolving residues is sufficient,whenmutated, to switch thespecificity of a histidine
kinase. These results suggest that analyses of coevolution may help guide the redesign of other protein-protein interactions.
Instigating Tumor Growth from a Distance
PAGE 994
The recurrence of cancer in the form of metastatic disease causes approximately 90% of
cancer deaths. McAllister et al. report that human breast carcinomas can facilitate the
growth of otherwise indolent tumor cells located at distant anatomical sites. This action-
at-a-distance tumor induction isaccomplishedwhen the instigating tumors releasesignals,
including the protein osteopontin, that activate the bone marrow to deliver cells to the re-
sponding tumors, thereby facilitating their outgrowth. These results demonstrate that out-
growth of indolent tumor cells can be governed on a systemic level by endocrine factors.
Warp Speed through the Golgi
PAGE 1055
The Golgi apparatus is typically composed of several flattened cisternae that process
and sort newly synthesized proteins and lipids moving through the secretory pathway.
One model for how the Golgi accomplishes these tasks is cisternal maturation, in which
the cargo remains within a given cisterna as it passes, conveyor-belt-like, through the stacks. This model predicts that newly
arrived cargomoving through the Golgi would have a lag time prior to exiting theGolgi. Bymonitoring the flux of cargo through
the Golgi, Patterson et al. instead find that cargo exits from partitioned Golgi domains at an exponential rate. Using simula-
tions, the authors construct a new model for intra-Golgi transport that involves rapid partitioning of enzymes and transmem-
brane cargo between two lipid phases across the cisternae.Cell 133, June 13, 2008 ª2008 Elsevier Inc. 931
Unexpected Consequences of Centrosome Amplification
PAGE 1032
Centrosome amplification is a common feature of many human tumors. In this issue, Basto
et al. have investigated the consequences of centrosome amplification in the fruit flyDrosophila
melanogaster. Surprisingly, they found that the presence of extra centrosomes in fly somatic
cells does not generate high levels of chromosome instability. However, the asymmetric divi-
sion of larval neural stem cells (neuroblasts) is compromised, and transplantation of larval neu-
roblasts with extra centrosomes into wild-type hosts induces overproliferation of the cells and
metastatic tumor formation. These results suggest that centrosome amplification can initiate
tumor formation.
BAP31, a Guide for ER Protein Fate
PAGE 1080
Newly-synthesized membrane proteins integrate into the endoplasmic reticulum (ER) membrane as they emerge from the
Sec61 translocon. The fate of these proteins depends on other ER complexes that control their egress, retention, or degra-
dation. Employing an unstable CFTRmutant as amodel protein, Wang et al. now show that the resident ERmembrane protein
BAP31 escorts newly synthesizedmutant CFTR from the translocon to the Derlin-1 complex and promotes its extraction from
the ER for degradation in the cytoplasm. Thus, BAP31 serves a direct role in delivering newly synthesized proteins to Derlin-1
for retrotranslocation, thereby linking the biosynthetic and degradative pathways in the ER.
Flamingo Mediates Peer Pressure in Polarity
PAGE 1093
Many epithelial cells become polarized within the plane of the epithelium, and this ‘‘planar cell polarity’’ is important for a
variety of developmental events. A key but poorly understood step in determining cell polarity is the communication and
coordination of polarity information between neighboring cells. Here Chen et al. show that the atypical cadherin, Flamingo,
transmits signals between adjacent cells. Flamingo forms homodimers with surprising asymmetric function that produce
unequal responses in neighboring cells, thereby allowing cells to align their polarity with one another.
How Hsp110 Resets Hsp70 for Protein Folding
PAGE 1068
Hsp70 chaperonesmediate protein folding, transport, and conformational reorganization
by an ATP-dependent mechanism. In eukaryotic cells, Hsp70 functions are regulated by
thenucleotide exchange factors calledHsp110 that form transient complexeswithHsp70
proteins. In this issue, Polier et al. present functional characterization and theX-ray crystal
structure of the Hsp110/Hsp70 complex. These results support a model for Hsp70 regu-
lation in contrast to the previously characterized allosteric control of Hsp70 function.
Instead, Hsp110 interacts with Hsp70 at its nucleotide-binding site to modulate its struc-
ture. This interaction tunes Hsp70 nucleotide affinity and catalyzes the dissociation of
ADP from Hsp70, a process that accelerates protein release to promote folding.
Pluripotency Gets LinkedIn
PAGE 1106
Many transcription factors are known to regulate gene expression and thus pluripotency in embryonic stem (ES) cells. To gain
further insight into this transcription regulatory network, Chen et al. identified the binding sites of 13 transcription factors in ES
cells throughout the genome. The authors uncovered two classes of hotspots in the genome that are occupied by multiple
transcription factors. These sites are associated with genes specifically expressed in undifferentiated cells. The LIF and
Bmp signaling pathways, which are required to maintain pluripotency, tend to converge with the Nanog/Oct4/Sox2 class I
hotspot through the transcriptional effectors STAT3 and Smad1. The resulting network will be useful for uncovering new reg-
ulators of self-renewal, pluripotency, and reprogramming.Cell 133, June 13, 2008 ª2008 Elsevier Inc. 933
